Cretaceous sediments form the majority of the pre-Cenozoic rocks. The apparent discrepancy of the age of the suture (end Triassic) and that of rocks which it truncates (middle Cretaceous) is probably due to the poorly known ages of the sedimentary units in this largely inaccessible region.
Cretaceous sediments form the majority of the pre-Cenozoic rocks. The apparent discrepancy of the age of the suture (end Triassic) and that of rocks which it truncates (middle Cretaceous) is probably due to the poorly known ages of the sedimentary units in this largely inaccessible region.
The broad structure of the Tibetan Plateau as illustrated by geophysical data was recently reviewed by Molnar [1988] . Field relations allow division of the magmatic rocks into three groups: (1) intrusive samples BKSP, UBTG, 2MGR, and QTD which intrude the metamorphosed basement; (2) samples (defined below as the Potassium Poor samples) which crop out as small plugs (UM10, KSPO) and dikes (QTL) that intrude the Triassic sandstones east of the Ulugh Muztagh; and (3) the capping Ulugh Muztagh extrusive series (MV1B, UM1B, MV2, UMVU, UM3V, UMQP).
Samples were taken as 1 to 3 kg blocks from outcrops or, in the case of samples UM10, BKSP, and UBTG, in moraine and stream deposits below outcrops, using an ice ax as the sampling tool. Weathered faces were removed with a diamond cutoff saw, and cut faces were polished with SiC to remove sawmarks. All samples were cleaned by boiling and then ultrasounding in deionized water, then dried and hand crushed. Whole rock powders were made from 50 to 100 g splits using a tungsten carbide shatterbox.
Major and trace elements were determined by X ray fluorescence on a fully automated Rigaku X ray spectrometer at the University of Kansas. Major elements were run as fused glass beads from whole rock powders, with Li2B40 7 flux; trace elements were run as powdered disks with cellulose binder. Uncertainties, based on repeated analyses of standards, are 0.5-1% for major elements, 1-2% for trace elements with concentrations greater than 50 ppm, and 5-10% for trace elements with concentrations less than 50 ppm.
Isotope ratios and concentrations were determined through isotope dilution techniques [Hart and Brooks, 1977] . 
Petrography
The petrography of the samples are briefly described below, summarized in Table 1 , and described in more detail
Sr and Pb Isotopic Data
Isotopic data are shown in Table 3, and isotope 
DISCUSSION

Petrogenesis of the Ulugh Muztagh Samples
We hypothesize below that the composition and mineralogy of the extrusive and intrusive sample groups are consistent with derivation by partial melting of chemically similar pelitic or psammitic source rocks. Ideally, evidence for such an argument would include observations and analyses of the restitic material. The Tibetan Plateau is, however, hardly an ideal place in which to conduct field research, and such observations and samples are not available.
Therefore we support our hypothesis by comparing the composition of the Ulugh Muztagh samples to the expected composition of liquids produced by partial melting of crustal material. The characteristics of partial melting of pelitic rocks precludes detailed petrogenetic modeling of the process because (1) a wide variety of phases are potentially stable in the restitc; (2) the apparent partition coefficients for many of these phases are poorly, if at all, constrained, and; (3) the apparent partition coefficients of these phases can vary strongly with liquid composition in highly silicic liquids. Instead, we make quantitative arguments on the composition of the source area, the degree of partial melting in the source area, and the temperature of the system during melting by comparing the composition of the melts to those expected through partial melting of crustal materials. We then present evidence that the potassium-poor samples were produced by a combination of partial melting of amphibolitic or tonalitic source rocks, along with variable addition of a potassium feldspar component to the liquid. Each sample group is discussed in turn, beginning with the extrusive rocks. As shown in Figure 6 , the composition of the Ulugh Muztagh extrusive rocks is distinctly different than compositions of haplogranite melts, as modeled by Nekvasil's calculated compositions [Nekvasil, 1988] Table 4 with the data in Tables 1 through 4 shows that all pelitic parentage criteria are met or surpassed by the extrusive rocks (with the exception of UMQP) collected from Ulugh Muztagh. We conclude that although our knowledge of source area chemistry and the chemography of melting relationships is imprecise, the compositions of the Ulugh Muztagh extrusive rocks are consistent with derivation as a partial melt of a pelitic source area. The degree of partial melting is broadly constrained at 50-60%, at a temperature of 1100-1200 K.
Intrusive rocks. The geochemical, geochronological and petrological data presented above suggest that the extrusive rocks analyzed in this study form a genetically related, comagmatic series. However, the relationship between these extrusive rocks, the intrusive rocks (UBTG, QTD, 2MGR, and BKSP) and the potassium-poor samples (KSPO, UM10, and QTL) exposed in Ulugh Muztagh is less certain. Evidence for a pelitic source area for the intrusive samples is suggested by evidence similar to that used for the extrusive samples. The K20 and A120 3 variations for the intrusive rocks are illustrated in Figure 6 along Lead and strontium isotope ratios of the intrusive rocks also argue for a source region of pelitic composition. Strontium isotope ratios for some of the intrusive samples must be recalculated to account for postcrystallization decay. Crystallization ages for these rocks are not available: however, three samples have been dated by the 40Ar/39Ar method and give ages of 10.5 + 0.1 Ma (UBTG, Muscovite plateau) to 8.4 + 0.1 Ma (QTD, K-feldspar total gas). Thus a minimum crystallization age for the intrusive suite is 10.5 Ma, and recalculation of initial isotope ratios based on this age will represent maximum estimates for the initial ratios. Age-corrected Pb isotope ratios are not considered significant enough (<0.05) to require their use in the discussion. Lead isotope data are presented in Table 4 with the data in Tables 1 through 4 show that all pelitic parentage criteria except for normative corundum and slightly high Na20 in QTD are met or surpassed by the intrusive rocks collected from Ulugh Muztagh.
The 40Ar/39Ar cooling ages for the intrusive and extrusive rocks exposed at Ulugh Muztagh imply minimum emplacement ages for these units of 10.5 and 4.0 Ma respectively. Despite these age differences, the extrusive and intrusive samples plot together on the Sr isotope correlation diagram in Figure 7 , although it does appear to be distinct from the intrusive and extrusive samples. The 87Sr/86Sri for samples QTL and UM10 is approximately equal to their measured ratios due to the low Rb/Sr ratio of the rocks, the samples average 0.7118(1). This ratio plots well within the "crustally derived" field of Faure [1986] , suggesting that these magmas were derived from a source with crustal composition.
In Situ Melting of Source Rocks
A necessary (although not sufficient) requirement for a crustal source for the Ulugh Muztagh magmas is that the P-T-X conditions within the crust were sufficient to produce a partial melt. A number of mechanisms have been proposed for in situ melting of crustal rocks, including frictional heating along thrust faults [LeFort, 1975] The pressure-temperature-composition conditions necessary to produce partial melts in pelitic rocks to form magmas of granitic composition have been discussed by a number of authors [Hyndman, 1981; Thompson, 1982; Vielzeuf and Holloway, 1988] . were analysed for 39Ar/40Ar. The sanidine had a plateau age of 4.0 _+ 0.1 Ma (72% of gas in three steps, total gas age was 4.1 Ma), and biotite gave a total gas age of 4.2 _+ 0.1 Ma.
UMQP is a porpyritic rhyolite with quartz, sanidine, cordieritc and biotite phenoctysts in a microlitic groundmass. Tourmaline is present in trace quantities, and although typically of small size is clearly a phenocrystic phase. The isotropic groundmass consists of 10-50 •tm diameter quartz+plagioclase+sanidine (70%), opaques 
